We describe a procedure for the convenient separation of proteins by sodium dodecyl sulfate/polyacrylamide gel electrophoresls of urine from cases of renal disease. A precipitation method that requires no special apparatus was used to concentrate the urinary proteins; for electrophoretic separation we used a commercially supplied polyacrylamide/cellulose gel slab. This method seems to be valuable for investigation of proteintria; we recommend It for routine use. 
The nephron's handling of proteins depends greatlyon their size. Electrophoresis on sodium dodecyl sulfate/polyacrylamide gel also separates proteins according to their size and is therefore especially appropriate for use in separating urinary proteins. Many methods make use of disc electrophoresis (1-6) afterthe urine isconcentrated.
This article describes our particular adaptation of these methods. Our procedure was to concentrate urine by precipitation and separate the micellar protein/sodium dodecyl sulfate complexes on a new gel, Cellacryl (Sebia, 23, rue Maximiien Robespierre, 92130 Issy lea Moulineaux, France), a hetero-copolynier of acrylamide and cellulose in the form of a film fixed to a rigid polyester support.
Materials and Methods

Preparation of Urinary Protein Concentrates
Urine was collected with sodium aside as preservative (0.5 g/L, final concentration) over a 24-h period. Under these conditions, it can be stored for several days at 4 #{176}C or for severalweeks at -20 #{176}C. After filtration through Whatman no. 1 paper, a portion of the urine was treated with phosphotungstic acid reagent. The precipitated proteins were then measured by the biuret reaction (7) . Each sample was concentrated, by either ultrafiltration or precipitation, depending on its protein content. For ultrafiltration, we used B15 Mmicon microconcentrators (Amicon) to obtain a final concentration of 10 g/L. When precipitation was used, 1 mL of urine (diluted so as to obtain a protein concentration of 0.5 g/L) was mixed with 1 mL of modified Tsuchiya reagent (ethanol! HC1/phosphotungstic acid), prepared according to Rice (7) 'Laboratoire and kept at 0#{176}C. After the mixture had been placed in crushed ice for 30 mix, then centrifuged at 2000 X g for 10 mix, the supernate was discarded and the protein precipitate was washed twice with a mixture of acetone/water (9/1 by vol). This is preferable to washing with ethanol, ensuring better elimination of mineral salts, which hamper electrophoretic migration.
Electrophoresis
on Sodium Dodecyl Sulfate/
Polyacrylamide Gel
The protein pellet or 100 ML of the concentrated urine sample was mixed with 100L of imidazole/HPO4
buffer,10 mmol/L, pH 7.0, containing, per liter, 10 g of sodium dodecyl sulfate and 0.2 mol of iodoacetamide. This mixture was heated for 2 mm at 100#{176}C, and 10 iL of the imidazole/H3P04 buffer, containing 5 mg of bromphenol blue per liter as a marker, was then added. This preparation was centrifuged and an aliquot of the supernate was electrophoresed.
Electrophoresis was carried out as described previously (4), except that imidazole/H3PO4 buffer (50 mmolfL, pH 7.0) was used instead of phosphate buffer, and Coomassie Brillant Blue G250 was used for staining, according to Blakesley and Boezi (8), instead of Amido Black.
Electrophoresis on Acrylamide Cellulose Slabs
Before experimentation, the dehydrated acrylamide slabs, ready for use, were immersed for 12 h in distilled water at 50 #{176}C and then for another 12 h at room temperature in the 50 mmol/L buffer containing 1 g of sodium dodecyl sulfate per liter. After excess buffer has been removed with filter paper, an aliquot corresponding to 25 ig of protein was placed ineach slot. Electrophoresis was carried out in the 50 mmol/L buffer at a constant current of 10 mA/slab for about 1 h, when the bromphenol blue had migrated to about 10mm from the anodic edge. The slabs were then placed in a 0.25 g!L solution of Coomassie BrillantBlue R250 in a solvent consisting of 225 niL of methanol, 105 mL of glacial acetic acid, and 670 niL of distilled water. After 3 h, the gels were transferred to be destained for 24 h in a mixture of distified water/methanol/acetic acid/ethylene glycol (68/20/10/2 by vol).
The slabs were then placed for 2 h in a mixture of distilled water/ethanol/acetic acid/glycerol (50/30/10/10 by vol) and thoroughly dried at 37 #{176}C. The dried slabs can be easily kept in files. They were scanned at 1.2 cm/s at 570 nm with Cellosystem Densitometer (Sebia, 23 rue Maximilien Robespierre, 92130 Issy les Moulineaux, France) 
Results
Concentration
Elect rophoretic conditions. Compared
with the previously used phosphate buffer (6), the imidazole/H3P04 buffer, which has a low ionic strength, allows for faster protein migration without the gel'sbecoming hot.
The iodoacetamide alkylates thiol groups, and thus stabilizes proteins against thermal denaturation (12, 13) in the presence of sodium dodecyl sulfate. Figure 2 shows the electrophoretic separation of myeloma proteins in urine. In tube 1, the samples were treated with iodoacetamide, and display the light chains from immunoglobulins (the fastest-migrating material). In tube 2, iodoacetamide treatment was omitted; most of the light chains seem to be aggregated, and probably migrate as the high-molecular-mass component above the transferrin band.
Ready-to-use slabs for electrophoresis have several advantages: they save time, the method can easily be carried out with conventional protein electrophoresis equipment, and the polyester support ensures good preservation of the slabs. Even 
